Carnitine palmitoyltransferase I (CPT I) activity and its regulation by malonyl-CoA are modulated by age and cold exposure in skeletal muscle mitochondria from newborn pigs.
Whole-body lipid utilization is progressively enhanced during the first postnatal day in pigs, especially during cold exposure and muscular shivering thermogenesis. This study was designed to examine early postnatal changes in fatty acid oxidation potential, carnitine palmitoyltransferase I activity and regulation by malonyl-CoA in skeletal muscle mitochondria isolated from newborn and 5-d-old piglets. At 5 d of life, pigs were maintained for a 4-h period in thermoneutral (30 degreesC) or cold (20 degreesC) conditions. Intermyofibrillar and subsarcolemmal mitochondria were isolated from longissimus dorsi and rhomboïdeus muscles. In subsarcolemmal mitochondria, carnitine palmitoyltransferase I activity increased with age (P < 0.01) and was 80% lower (P < 0.001) than in intermyofibrillar mitochondria. Intermyofibrillar mitochondria had high enzyme activities and fatty acid oxidation potential from birth. The fatty acids 16:0, 18:1(n-9) and 18:2(n-6) were oxidized at a higher rate than 18:0 (-37%) and 8:0 (-55%). Sensitivity of carnitine palmitoyltransferase I to malonyl-CoA inhibition and malonyl-CoA levels decreased by 47% (P < 0.05) and 33% (P < 0.01) with age, respectively. After 4 h of cold exposure, sensitivity of carnitine palmitoyltransferase I to malonyl-CoA was unaffected in the rhomboideus and tended to be greater (P < 0.06) in longissimus dorsi muscle. Malonyl-CoA levels were lower (P < 0.05) in the rhomboideus and were unaffected in longissimus dorsi muscle. These results demonstrate that fatty acid oxidation is effective from birth in isolated intermyofibrillar mitochondria. The postnatal enhancement of fatty acid utilization observed in vivo can be explained, at least in part, by a rise in carnitine palmitoyltransferase I activity in subsarcolemmal mitochondria and a modulation of its activity by malonyl-CoA in intermyofibrillar mitochondria.